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(54) BUMP STRUCTURE 

(57)Abstract: 

PURPOSE: To provide a solder bump structure which 
can be protected against cracking, restrained from being 
separated from a board electrode due to a thermal 
stress applied after a flip chip is mounted, and 
manufactured at a low cost. 

CONSTrrUTION: A bump structure is formed on the 
electrode of a flip chip semiconductor device, wherein 
the bump structure is composed of a barrier metal 2 
laminated on an electrode pad 1 of a semiconductor 
device, metal columns 3 provided upright on the barrier 
metal 2. a core bump 4 laminated spreading over the 
metal columns 3, and a solder bump 5 laminated on the 
core bump 4. 
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* NOTICES * 

Japan Patent Off ice is not responsible for 
any damages caused by the use of this 
translation. 

1. This docunient has been translated by 
computer. So the translation may not 
reflect the original precisely, 

2. **** shows the word which can not be 
translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



tClaim(s)] 

[Claim l] Bxuoap structure characterized 
by consisting of a core bump who is a 
bump's structure formed in the polar 
zone of a flip chip mold semiconductor 
device, and did the laminating over this 
barrier metal [ which carried out the 
laminating on the electrode pad of a 
semiconductor device ], two or more 
metal columns [ which were set up on this 
barrier metal 1, and two or more metal 
columns top, and a solder biunp who did 
the laminating on tliis core bump. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
lOOOl] 

[Industrial Application] This invention 
relates to the structure of the metal bump 
with whom a flip chip is presented. 
(00021 



[Description of the Prior Art) Drawing 6 
shows a bump's example in the 
conventional flip chip. This Fig. is shown 
typically and differs from a dressed size. 
The electronic circuitry where six in 
drawing shows a semi-conductor 
substrate, and does not illustrate it is 
formed in the monolithic* and the 
electrode pad 1 for electrical installation 
with the exterior is formed on the whole 
surface. The periphery is surrounded by 
the insulating protective coat 7 which 
consists of Si02 (oxidation silicon) which 
aluminum (aluminum) was mainly used 
and formed the electrode pad 1 according 
to the CVD method and the photograph 
process, or SiN (silicon nitride), a part is 
exposed, and the barrier metal 2 is put on 
this outcrop. A barrier metal 2 is the 
multilevel-metal film, generally, a lower 
layer consists of Cr (chromium), Ti 
(titanium), etc. as a diffusion prevention 
layer which prevent generation of an 
intermetallic compound, and the upper 
layer consists of Cu (copper), nickel 
(nickeO, etc. with sufficient wettability 
with solder. Furthermore, on the barrier 
metal 2, the solder bump 5 who consists 
of solder of an Sn(tLn)-Pb (lead) system is 
formed. 

[0003] the flip chip in which the solder 
bump 5 who described above was formed 
is shown in the mimetic diagram of 
drawing 7 - as the mounting substrate 
10 top " CCD (conte RORUDO collapse 
bonding) •* a surface moimt is carried out 
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by law. That is, alignment of the 
substrate electrode 11 formed on tbe 
mounting substrate 10 and the solder 
bump 5 formed in the flip chip is carried 
outi she is contacted, melting of the 
solder bump 5 is carried out by the reflow 
etc., and electrical installation is made. 
[0004] 

[Problem(s) to be Solved by the 
Invention] With the above bump 
structures, since it was the mismatching 
of the coefficient of thermal expanfdon of 
a semi-conductor substrate and a 
mounting substrate when heat stress, 
such as a temperature cycle, is cost after 
flip chip mounting, the problem on the 
dependability that stress concentrates on 
a solder bump, a crack enters or a bump 
exfoliates from a substrate electrode 
might occur. Moreover, in order to 
prevent it, resin is poured in between a 
semi-conductor substrate and a mounting 
substrate, and it becomes a cost rise 
although there is the approach of 
lessoning that stress concentrates on a 
bump. This invention cancels these 
troubles, and it is cheap and aims at 
consideriixg as bump, structure with 
sufficient dependability. 
[0005] 

[Means for Solving the Problem] In order 
to attain the above-mentioned purpose^ 
this invention is a bump*s Btructvire 
formed in the polar zone of a flip chip 
mold semiconductor device, and is 
characterized by consisting of a core 



bump who did the laminating over this 
barrier metal ( which carried out the 
laminating on the electrode pad of a 
semiconductor device ], two or more 
metal columns [ which were set up on this 
barrier metal ], and two or more metal 
columns top, and a solder bump who did 
the laminating on this core bump. 
[0006] 

[Function] Thus, by constituting though 
[ the bonding strength with a bump, an 
electrode pad, and a mounting substrate 
electrode ] it is conventionally the same 
as that of the bump of structure, as stress, 
such as a temperature cycle, is absorbed 
by deformation of a thin metal column 
with ductihty, the exfoliation from a 
bump*s crack and substrate electrode can 
be prevented. 
[0007] 

[Example] The example of this invention 
is explained along with a drawing below. 
Drawing 1 is the sectional view having 
shown the outline of the example of this 
invention typically, and the core bump 
who consists of Cu formed over the me tal 
column 3 top of plurality [ 4 / the metal 
column with which a corresponding thing 
is shown and 3 consists of two or more 
Cu(s), and ] with the same or thing of the 
same sign as (j|,r ^wing 5 and drawing? 6 , 
and 5 show the solder bump of the Sn-Pb 
system formed on the core bump 4 in this 
Fig. Dicawing 2 is drawing having shown 
the outline of the production process of 
the example of ^rawing 1 tvpicallv. 
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direction and has arranged them, 
although it is hard to absorb the stress of 
the space vertical direction, horizontal 
stress is absorbed, and reinforcement is 
made stronger than the example of 
drawiogjt . [ two or more ] For example, 
the dimension of the metal column in this 
case is lOmicrometerxSOmicrometer; and 
can obtain a good result by forming it five, 
using a pitch as 30 micrometers. In 
addition, although the configuration of a 
metal column can consider various 
examples, if it consists of two or more 
thin metals and one core bump is 
supported in order to give ductility, it will 
not deviate from the main point of this 
invention. 
[0009] 

[Effect of the Invention] Since heat stress 
is absorbable as explained above, even 
when the difference of the coefBdent of 
thermal expansion of a mounting 
substrate and a semi-conductor substrate 
is large, flip chip mounting can be 
performed, therefore, the thing which 
according to this invention it makes it 
possible to offer a flip chip with a bigger 
chip size than before, and is contributed 
to offer of the flip chip in which large 
processing ia more possible - it is 
remarkable. Moreover, it is not necessary 
to slush resin between substrates and to 
ease stress, and a cost cut is possible by 
reducing a mounting process. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing l1 It is drawing showing one 

example of this invention. 

fPrawim; 21 It is drawing showing the 

outline of the production process of the 

example of drawing 1 . 

[Drawing 3l It is drawing showing the 

mounting condition of the flip chip which 

applied the example of drawing 1 . 

[Drawing 4l It is drawing showing an 

example of the cross section of the metal 

column of this invention. 

[Drawing 5l It is drawing showing other 

examples of the cross section of the metal 

column of this invention. 

[Drawing 6l It is drawing showing an 

example of the conventional bump 

structure for flip chips. 

[Drawing 7] It is drawing showing the 

mounting condition of the flip chip which 

applied the example of drawing . 

[Description of Notations) 

1 Electrode Pad 

2 Barrier Metal 

3 Metal Column 

4 Core Bump 

5 Solder Biunp 

6 Semi conductor Substrate 

7 Insulator Layer 
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Patteming of the aluminum tliia film 
with a thickness of about 1 micrometer 
put with electron beam vacuum 
deposition on the whole surface is carried 
out in a photograph process, and the part 
is used as the electrode pad 1 ( drawing 2 
a). Subsequently, the SiN film is 
deposited on a front face about 1 
micrometer in thickness, it leaves the 
SiN film which laps with the periphery 
section of the electrode pad 1 in a 
photograph process, a contact hole is 
opened, and the insulating protective coat 
7 is formed ( drawing 2 b). A spatter is 
carried out to the order of Cr and Cu after 
this, and the spin coat of the photoresist 8 
is carried out for barrier metal layer of 
lOOOA of thickness numbers 2a to about 
30 micrometers in thickness formation 
and on it (dr awing 2 c). Next, as shown 
in drawing 2 d, patterning of the 
photoresist 8 is carried out electrolysis 
plating of Cu is performed by using as an 
electric supply layer barrier metal layer 
2a formed before, and formation and the 
core bump 4 who continued electrolysis 
plating further and grew over two or 
more metal columns 3 top are formed for 
two or more metal columns 3. 
Subsequently, electrolysis plating of 
solder is again performed by using 
barrier metal layer 2a as an electric 
supply layer, and the solder bump 5 is 
formed ( drawing 2 e). After exfoliating a 
resist 8 after that and etching barrier 
metal layer 2a alternatively, solder is 



once fused in an inert atmosphere and 
the last configuration shown in dra wing 1 
is acquired. 

[0008] Since it is having such structure, it 
is connectablc with a printed circuit 
board by the CCB method. Drawing 3 
expresses the condition at that time. This 
Fig. also expresses typically and differs 
from a dressed size. The substrate 
electrode for connection with which 10 
was formed in the mounting substrate 
and 11 was formed on the mounting 
substrate 10 is shown. If temperature 
stress is added in this condition, generally, 
the large mounting substrate of an 
expansion coefficient will have expansion 
and contraction larger than a 
semi-conductor substrate, and stress will 
concentrate on the joined bump section. 
This stress can be absorbed according to 
deformation of the part of two or more 
metal columns 3, and the stress which 
joins the solder bump's 5 part can be 
decreased. Drawing 4 and drawing 5 
show the example of the cross section of a 
metal column, the cross section where 
drawing 4 is circular - having etc. - 
the metal column arranged in the pitch is 
shown. [ two or more ] For example, the 
path of a metal column is 10 micrometers 
and can obtain a good result by forming it 
25, using a pitch as 30 micrometers. By 
d rawing S's having the lengthened cross 
section in the space vertical direction, 
and showing the metal column which 
repeated it to the space horizontal 
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